This article attempts to quantify the contributions of economic and non-economic factors that drive UK consumer expenditure for 12 COICOP categories of goods and services using the Structural Time Series Model over the period 1964:q1-2006:q1. This approach allows for the relative quantification of the impact of non-economic factors on UK household expenditure demand (via a stochastic trend and stochastic seasonal) in addition to the economic factors (income and price). The results suggest that the contribution of the non-economic factors is generally higher for 'housing, water, electricity, gas and other fuels', 'health', 'communication' and 'education'; hence, they have an important role to play in these sectors. The message for policy makers is therefore that, in addition to economic incentives such as taxes which might be needed if they wish to restrain future expenditure, other policies that attempt to influence lifestyles might also need to be considered. 
I. Introduction
UK total real household expenditure (at 2003 prices) increased almost three fold from £251m in 1964 to £720m in 2005, which debatably does not represent 'sustainable consumption'. There is therefore a need to understand better the structure of UK household expenditure, if policy makers wish to influence expenditure patterns and move towards more 'sustainable consumption'. To do this there is arguably a need to quantify, not only the key economic drivers of income and price, but also the non-economic factors such as technical progress, consumer taste and preferences, socio-demographic and geographic factors, lifestyle and value changes. Previous econometric work has generally concentrated on economic factors only, whereas a strand of the energy economics literature has focused on analysing non-economic factors, but there has not been an attempt, as far as is known, to bring these together and try to quantify their relative contributions to driving consumer expenditure. The aim here is therefore to quantify the relative contribution of economic and non-economic factors in determining UK household expenditure functions for 12COICOP 1 categories.
Many previous attempts have modelled UK household demand and expenditure (see Table 1 in Chitnis and Hunt, 2009a for a summary); although, only a few have 1 'Classification of Individual COnsumption by Purpose', for more information see http://unstats.un.org/unsd/sna1993/glossform.asp?getitem=54.
attempted to estimate demand or expenditure functions for separate COICOP categories, for example:
• Selvanathan and Selvanathan (2004) aggregated some of the 12 COICOP categories for South Africa and estimated AIDS 2 and CBS 3 functional forms for eight groups for 1960 to 1995 with no focus on non-economic factors and no trend included in their models.
• Attfield (2005) Although, he constructed demographic and income distribution indices and included them in the models, other non-economic factors were not captured.
• Lula and Antille (2007) Duffy (2006) and who estimate UK alcoholic beverages, UK tobacco and UK energy demand respectively for households using the Structural Time Series Model (STSM).
II. Estimation Method
The STSM (see Harvey 1989 ) is applied to the 12 COICOP categories since this allows for the examination of the relationship between expenditure, income and prices and a stochastic underlying trend. This arguably is important when estimating the elasticities as discussed by . The trend captures the systematic non-price and non-income effects that are not easily measured, and therefore difficult to obtain any suitable data.
In addition, the STSM allows for stochastic seasonality so that, along with the stochastic trend, are included in the following long-run expenditure model: 
where The following equation represents the estimated version of Equation 6: 
and
. The annual change of Equation 8 is then constructed as follows:
This therefore attempts to quantify the contributions of the economic drivers (income and price) and Exogenous Non-Economic Factors (hereafter ExNEF) to determining UK household expenditure.
7 ExNEF therefore accounts for the impact of the unobserved components incorporated in the underlying expenditure trend; 8 being equal to the annual change in this trend. Consequently, ) )( ( show that in general, seasonality has a relatively small effect on expenditure whereas for some sectors ExNef has a relatively large impact. For 'food and non-alcoholic beverages', 'clothing and footwear', 'furnishings, 'transport', 'recreation and culture', 'restaurants and hotels' and' miscellaneous goods and services' ExNEF contributes considerably to the change in expenditure relative to price and income.
III. Data and Estimation Results

Data
This reflects the stochastic nature of the underlying expenditure trend and implies that the effect of ExNEF should not be ignored, in particular for 'food and nonalcoholic beverages' expenditure. 13 Charts showing the estimated underlying expenditure trend and seasonality for each sector can be found in Chitnis and Hunt (2009a) . Note, all charts use the preferred models re-estimated over the whole period, up to and including 2006:q1.
{Figs 7 to 12 about here}
In the case of 'housing, water, electricity, gas and other fuels', 'health', 'communication' and 'education' categories, ExNEF has a large impact on expenditure changes; much higher than the contribution from price and income.
This highlights the importance of considering the non-economic factors when
considering what drives expenditure in these groups.
IV. Summary and Conclusion
Using the STSM it is shown that the contribution from ExNEF to annual changes in expenditure is important relative to the contribution from the economic drivers. For the majority of the UK 12 COICOP categories the relative contribution from ExNEF is estimated to be very high; in particular for 'housing, water, electricity, gas and other fuels', 'health', 'communication' and 'education'. Therefore, assuming policy makers do not wish to reduce the rate of economic growth as a way to curtail the growth in expenditure the message is clear. For categories with large ExNEF contributions to driving expenditure changes, in addition to economic incentives (such as taxes) other policies attempting to influence lifestyles might need to be considered if they wish to restrain future expenditure to achieve sustainable consumption. However, for categories with low or no contribution from ExNEF, the primary policy option for reducing expenditure, which are price inelastic, is to increase prices significantly; although this might have social consequences that need to be considered. Therefore, a challenge remains for the UK government on how to bring about significant behaviour change in such categories of expenditure. (n,n) . r(1), r(4) and r(8) are the serial correlation coefficients at the 1 st , 4 th and 8 th lags respectively, approximately distributed at N(0,1/T). DW is the Durbin Watson statistic. Q (8,n) is the Box-Ljung Q-statistic based on the first n residuals autocorrelation; distributed as X 2 (n) . R 2 is the coefficient of determination. X 2 (8) is the post-sample predictive failure test. The Cusum t is the test of parameter consistency, approximately distributed as the t-distribution. 5% probability level is considered for significance. Following Harvey and Koopman (1992) , where necessary, appropriate dummies are included in the models for outliers and structural breaks. 
Long run Elasticities
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